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METHOD AND APPARATUS FOR
SUPPORTING MULTICAST OF AV DATAIN A
NETWORK

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s the National Stage filing under 35
U.S.C. 371 of International Application No. PCT/KR2005/
001022, filed on Apr. 8, 2005, which claims the benefit of

carlier f1ling date and right of priority to Korean Patent Appli-
cation No. 10-2004-0025122, filed on Apr. 12, 2004.

1. TECHNICAL FIELD

The present invention relates generally to AV networking,
technology, and more specifically, to a method and apparatus

for supporting multicast of AV data in a UPnP network.

2. BACKGROUND ART

Networking technologies based on various small-sized
devices have been recently emerged and commercialized.

A home network enables to interconnect various consumer
clectronics devices such as refrigerator, TV set, washing
machine, PC, and stereo, making 1t possible to providing a
convenient, user-friendly living environment.

The UPnP™ (hereinatter, referred to UPnP) standard has
been proposed to offer such a digital home network platiform.

PnP (Plug and Play) technology that 1s widely embodied in
most PC operating systems simplifies the process of adding
hardware. UPnP technology 1s designed to extend the PnP
technology to the network domain that has platforms consist-
ing of Internet standard technologies such as TCP/IP, HTTP
and XML. Thanks to UPnP technology, various consumer
clectronics devices with network functions, network printer,
and Internet Gate are interconnected to each other to provide
a unified network in which a new network device can be
added readily and accessed from other devices remotely.

A UPnP network usually comprises a plurality of UPnP-
_devices, services and a control point (CP). Each service, the
smallest accessible, controllable unit 1n a UPnP network 1s
designated by 1ts own unique state variables.

The CP 1s a control application that runs on a device on the
network, such as PDA and has programmatic access to, moni-
tors, and controls all ofthe devices on the network and/or their
SErvices.

The CP discovers devices on the network, invokes actions
on services on the devices, subscribes to event notifications,
and controls the device upon user’s request that 1s made
through user mtertace (UI).

As shown in FIG. 1, a UPnP AV home network comprises
a media server 120 that provides AV data to devices on the
network; a media renderer 130 that performs playback of the
AV data; and a CP 110 that controls the media server 120 and
the media renderer 130.

Playback of the media data on the network of FIG. 1 1s
described below 1n detail.

The media server 120 gets information about media data
files, for example, directory path information through its own
file system and sends to the CP 110 in response to UPnP
action such as browsing action. Once amedia file stored 1n the
media server 120 1s chosen via the Ul on the CP 110, a stream
of the media data file 1s sent to and presented at the media
renderer 130.

Existing streaming types can be adopted as the format of
the media data stream. The streaming type 1s not specified in
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2

the UPnP AV standard yet, and the out-of-band transfer pro-
tocol 1s currently adopted as the streaming protocol. For
example, 1n case where a media stream 1s transmitted in the
real-time transfer protocol (RTP), the transmission of the
media stream can be monitored and transmission parameters
can be adjusted by using the real-time control protocol
(RTCP).

The UPnP AV networking mechanism 1s described below
in more detail.

The AV control point 110 controls devices on the network
such as media server 120 and media renderer 130 by invoking
UPnP action on the devices. The simple object access proto-
col (SOAP) encapsulates a UPnP action request or response.
In addition, the AV control point 110 receives all state variable
changes by subscribing to the notification service on devices
on the network.

The media server 120 offers ContentDirectory service 121
for searching for media contents stored 1n itself, Connection-
Manager service 122 for managing connections established
with other devices such as the media renderer 130, and AV
Transport service 123 for controlling playback of media con-
tent such as play and stop.

The media renderer 130 offers RenderingControl service
131 for adjusting conditions of the media content presenta-
tion such as brightness and contrast, ConnectionManager

service 132, and AV Transport service 133.
The AV CP 110 receives information on media content files

on the media server 120 by 1mvoking the ContentDirectory

service 121 on the media server. Once a particular media file
1s chosen based on the information, the AV CP 110 establishes

a connection between the media server 120 and the media
renderer 130 by mvoking the ConnectionManager services
122 and 132 on the two devices. The AV CP 110 sets playback
control variables by using the AV Transport service 123 or
133 and then makes the media content played back by mvok-
ing a playback action either on the media server (for push
mode) or on the media renderer (for pull mode). The playback
conditions such as brightness, contrast, and audio volume can
be adjusted during playback by using RenderingControl ser-
vice 131 on the media render 130.

If subscribed to the event notification service, the AV CP
110 1s notified that media contents on the media server 120 or
state information on the media stream being played back 1s
changed.

On the other hand, a user’s request may be made to play a
media content on more than one media renderers. For
example, 1t 1s likely that a user goes to kitchen and, 11 there 1s
a media renderer there, the user wants to keep watching a
media content seamlessly there that the user has watched 1n a
living room.

The UPnP technology does not, however, support multicast
of media content files so that IP addresses are assigned 1net-
ficiently 1n the network. Furthermore, since media content
files do not include information indicative of i they can be
multicast, the UPnP technology does not offer a method of
handling the multicast join requests from a plurality of media
renderers.

3. DISCLOSURE OF THE INVENTION

In view of the shortcomings of the related art, 1t 1s an object
ol the present invention to provide a method and apparatus of
supporting multicast of AV data on a network, wherein pro-
tocol imnformation indicative of if multicast of an AV object 1s
supported 1s tagged on the AV object, and based on the pro-
tocol information, a multicast address 1s assigned dynami-
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cally and multicast join requests from devices on the network
are handled and processed appropriately.

The present invention 1s characterized in that it 1s checked
based on protocol information of an object containing media
data whether multicasting of the object 1s supported and, 1f
supported, a multicast address 1s assigned to the object to
which an IP address has not been allocated.

In one embodiment of the present invention, the protocol
information indicative of 1f multicast of an object 1s specified
as one of the protocols: “rtp-udp-multicast”, “internal-multi-
cast”, or “rtsp-rtp-udp-multicast”.

In another embodiment of the present invention, assign-
ment of the multicast address (including port number) 1s
conducted by a media server that contains media content
objects.

In still embodiment, assignment of the multicast address 1s
conducted by a control point that controls a media server by
invoking actions on services on the media server.

In vet another embodiment, multicast addresses are
assigned to multicast-support objects among objects that are
included in the result of browsing action that a control point
requests to a media server.

In a further embodiment, when playback of an object to
which a multicast address has been assigned 1s requested, the
multicast address of the object 1s sent to all of the devices
associated with the multicast stream of the object.

In a further embodiment, 11 an object 1s selected for play-
back, URI information of the object 1s sent to a media server
and a playback action on the media server 1s imnvoked.

In a further embodiment, 11 an object 1s selected for play-
back, URInformation of the object 1s sent to a media renderer
and a playback action on the media renderer 1s invoked.

The present invention enables to implement an efficient
multicast of objects containing AV data 1n an AV network by
assigning multicast addresses by utilizing the information
indicative of whether or not objects are multicast-support.

4. BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 illustrates configuration of a general UPnP AV net-
work;

FI1G. 2 1llustrates IP multicast streaming;

FIGS. 3 and 4 illustrate the series of steps that are executed
in devices on a network when a multicast-support object 1s
chosen by a control point for push mode and pull mode,
respectively, 1n accordance with the present invention; and

FIGS. 5 and 6 illustrate multicast address assignment for
push mode and pull mode, respectively.

d. BEST MODE FOR CARRYING OUT TH.
INVENTION

(L]

In order that the invention may be fully understood, pre-
terred embodiments thereot will now be described with ret-
erence to the accompanying drawings.

For playback of a media content in a media server 1n a
UPnP AV network, streaming of the media content 1s per-
formed 1n accordance with a predetermined protocol between
a media server and a media renderer.

In one embodiment of the present invention, streaming of
the media content 1s performed 1n accordance with the IP
multicast protocol so that the media content stream on one
media server 1s sent to more than one media renderers simul-
taneously.

As shown 1n FIG. 2, 1n the IP multicast protocol, the net-
work bandwidth can be efficiently managed 1n such a way that
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a plurality of media renderers 231 and 232 are joined to a
multicast group 210 that 1s offered by a media server 220.

In one embodiment of the present invention, a multicast
group address (hereinafter referred to as multicast address)
corresponding to a multicast group 1s chosen from a pool of
available addresses that 1s managed by a media server or
control point.

A method of assigning multicast addresses 1n accordance
with the present invention has advantages over the conven-
tional method of pre-assigning multicast addresses in that
address resources can be utilized efficiently. For example, 1f
most media files (objects) stored 1n a media server are multi-
cast-support and thus have their own multicast addresses,
utilization of the multicast addresses 1s very ineificient 1n case
that the number of media objects being streamed simulta-
neously 1s relatively small. On the other hand, the present
invention allows an etficient multicast of media objects with
a relative small number of multicast addresses by assigning
multicast addresses to only media objects that are expected to
be streamed sooner or late.

Generally, the stream of media content n a UPnP AV
network 1s delivered 1n push or pull mode.

In embodiments of the present invention, “rtp-udp-multi-
cast” or ‘“‘udp-multicast(internal method)” protocols are
defined to indicate that the IP multicast of the push mode 1s
supported. The protocol indication information 1s included 1n
the protocol information of a multicast-support object.

In addition, “rtsp-rtp-udp-multicast” protocol that uses the
RTSP protocol mternally 1s defined to indicate that the IP
multicast of the pull mode 1s supported, and the protocol
indication information 1s included in the protocol information
of a multicast-support object. The “rtsp-rtp-udp-multicast™
implies that the streaming of a media content 1s the same as
that of the “rtsp-rtp-udp” unicast protocol except that a new
media renderer can join a group of media renderers during
streaming of the media content.

In embodiments of the present invention, one of the three
protocol names (“rtp-udp-multicast”, “internal-multicast™
and “rtsp-rtp-udp-multicast™) 1s specified 1n the protocol
information ‘Protocollnio’ of a media file (object) stored 1n a
media server to support the IP multicast streaming.

If the specified protocol name includes a sub-string of
“multicast”, upon a user’s request, a control point 1s able to
allow a new media render to join a multicast group consisting
of media renderers associated with the current streaming
connection.

The multicast address assignment and the protocol speci-
fication will be described below in detaill with specific
examples.

Belore assignment of a multicast address, the protocol
information mm a metadata of a multicast-support object
among media files stored 1n a media server 1s given as shown

in Example 1.

Example 1

“protocollnfo=rtp-udp-multicast:*:MPV:*”

After the browsing action 1s finished, a multicast address 1s
assigned to the object, and the protocol mformation of the
object 1s given, as shown 1n Example 2.

Example 2

“protocollnfo=rtp-udp-multicast:230.1.1.1: MPV:
150007

The example 2 shows that IP address field and additional
info field have been added to the protocol information of the
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object. The addition 1s executed by a device 1tself that assigns
a multicast address, that 1s, a media server or control point.

In embodiments of the present invention, whether or not an
object 1s multicast-support 1s determined by i1dentifying the
specified protocol name or by checking 1f the “multicast”
string 1s 1ncluded 1n the protocol name 1n the ‘protocollnto’.
A multicast address 1s assigned and added to the ‘proto-
collnfo” when the object 1s likely to be played, for example,
after the object has been browsed.

Methods of assigning multicast addresses 1n accordance

with the present invention are described below with reference
to FIGS. 5 and 6.
In an embodiment of FIG. 5, a media server 520 selects an
available IP multicast address from 1ts address pool in order to
assign multicast addresses to multicast-support objects
among objects being browsed. And then, the media server 520
sends the selected multicast address to a control point 510
with ‘Protocollnfo attribute’ value of <res> element 1n the
metadata of the object.

To be specific, the media server 320 prepares available
pairs of addresses and ports in advance from its own multicast
address pool. When a browse action 1s received, the media
server 520 1dentifies multicast-support objects among objects
being browsed by checking if the “multicast” identifier 1s
included 1n ‘Protocollnto’ of the object, writes the prepared
pairs of addresses and ports to <res> elements of the multi-
cast-support objects, and then returns the browsing result
with the updated <res> element to the control point 510.

In another embodiment of the present invention, multicast
addresses may be selected from the multicast address pool at
the 1nstant that a browse action 1s 1nvoked.

The following example 1llustrates <res> element of a mul-
ticast-support object that returns to the control point 510
according to the steps described above.

Example

<res protocollnfo="rtp-udp-multicast:230.1.1.1:
MPV:15000”>1tp://10.10.10.2/stream1.mpeg</res=>

If 1t 1s determined that a multicast address that has been
assigned to an object already 1s no longer valid, the media
server 520 reselects a new multicast address from the multi-
cast address pool and assigns the reselected multicast address
to the object, updating the <res> element of the object. At this
time, an event 1s generated because of change of system
update 1d and container (object) update 1d, and due to the
event noftification, 1t 1s possible to notily the reassignment of
multicast address to the object to the control point 510.

After the control point 510 receives the browsing result
from the media server 520, 1f an object 1s selected among the
browsed result by a user, the control point 510 establishes a
connection between devices based on ‘Protocollnio” of the
object, and sends the universal resource indicator (URI) of the
object to the media server (push mode of FIG. 3) or the media
renderer (pull mode of FIG. 4) by referring to <res> element
ol the object.

FIG. 6 illustrates a method of assigning a multicast
addresses to an object in accordance with another embodi-
ment of the present invention, where an IP multicast address
1s assigned by the control point 610.

The control point 610 determines 11 an object 1s multicast-
support by invoking a browse action on the media server 620
and checking the protocol type 1n ‘Protocollnfo’ of the object
from the browsing result from the media server 620.

<res  protocollnfo="rtp-udp-multicast:*:MPV:*”>rtp://

10.10.10.2/stream 1. mpeg</res>

10

15

20

25

30

35

40

45

50

55

60

65

6

For example, the <res> element of an arbitrary object that
1s recerved from the media server 620 1s as follows.
<res  protocollnfo="rtp-udp-multicast:*:MPV:*">rtp://
10.10.10.2/stream1.mpeg</res>
Because the IP address field and additional info field 1s

undetermined (marked as “*”’), an available address on the
network 1s assigned by the control point 610. To be specific,
since ‘Protocollnio’ of the object has the “multicast” 1denti-
fier, the control point 610 selects an address from 1ts multicast

address pool and mserts the selected address and port number
to the IP address field and additional info field (for the port
number), respectively. The selected address may need some
mampulation before 1t 1s assigned to the object.

Once playback of the object 1s requested by a user, the
control point 610 sends the ‘Protocollnto’, which includes the
assigned multicast address and port number, to the media
server 620 as the input parameter of CM:PrepareForConnec-
tion action.

FIGS. 3 and 4 1llustrates series of steps that are executed 1n
devices on a network when a multicast-support object 1s cho-
sen by a control point for push mode and pull mode, respec-
tively, 1n accordance with the present invention.

To begin with description of FIG. 3, the control point 310
sends a multicast address (address and port number) to a
media server 320 via the mput parameter of CM:Prepare-
ForConnection action (S31) so that the media server 320 gets
ready to transmit media content immediately when a play
action 1s 1nvoked. By using CM:PrepareForConneciton
action (S34, S34'), the control point 310 sends the multicast
address to one or more media renderers 331, 332 to notify the
multicast group join.

The control point 310 1mnvokes SetAVT TransportURI( )
action (S33) on the media server 320 to designate the wanted
media content and 1nitialize control variables for playback of
the media content.

Since then, 1 order to start streaming of the media content
the control point 310 mvokes AVT:Play( ) action (S36). The
media content stream 1s sent to and presented by all media
renderers joined to the same multicast group.

In this way, a user can watch a wanted media content with
one or more media renderers 331 and/or 332.

During the playback of the media content, 1 user’s request
1s made, the control point 310 can pause and stop the playback
by sending AV'T:Pause( ) and AVT:Stop( ) actions.

On the other hand, 1t 1s possible that, while the media
content 1s being streamed, one of the media renderers 331,
332 can be joined to the multicast group associated with the
media content. To be more specific, if a user requests to
receive a stream of the media content at a media renderer 332
other than the media renderer 331 currently receiving the
media content stream, the control point 310 determines
whether the media content 1s multicast-support by examining
‘Protocollnfo’ of the requested media content, and 1f sup-
ported, allows the media renderer 332 to join the multicast
group related to the media content stream by invoking
CM:PrepareForConnection action (S34") on the media ren-
derer 332. In this case, the media renderer 332 begins to
receive the media content stream from the point that the
request 1s made.

If the media content 1s not multicast-support, the control
point 310 sends an appropriate error message and 1gnores the
user request. In the case, the control point may allow the
media renderer 332 to receive the media content stream from
the beginning by using the unicast protocol.

Once the playback 1s completed, the control point 310
expires the multicast group of the media renderers (S38, S38')
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and finishes the streaming conducted by the media server 320
(S39) by invoking CM:TransferComplete( ) action.

FI1G. 4 1llustrates a series of steps for multicasting a media
content for the pull mode, which 1s described below 1n detail.

Unlike the push mode, 1n the pull mode, AV Transport
service on a media renderer takes control of playback of the
media content. Therefore, unlike the pull mode of FIG. 3 in
which actions S33 and S36 to AV Transport service are sent to
the media server, the control point 410 sends actions S44 and
S44' to AV Transport service on each of media renderers 431,
432 that belong to the same multicast group. Of course, the 1D
information required to identify each AV Transport service 1s
sent from each of the media renders to the control point 410
(S43, S43").

By means of SetAV TransportURI( ) action on each media
render 431 and/or 432 1n the same multicast group, a media
content to be multicast streamed 1s specified (S44, S44'"), and
the control point 410 mnvokes AV'T:Play( ) action to play the
chosen media content (545).

Once the playback 1s completed, the control point 410
expires the multicast group of the media renderers 431, 432
(S46, S46') and finishes the streaming conducted by the media
server 420 by sending CM: TransterComplete( ) action to the
media server 420.

Asinthe embodiment of FIG. 3, one of the media renderers
431, 432 can request to recetve the media content stream by
jo1mng to the multicast group during streaming of the media
content and. For example, 11 playback of a media content
being streamed 1s requested by a new media renderer, the
media content stream from the point that the request 1s made
1s sent to and presented at the media renderer by means of
sequential execution of steps of S42', S43', S44', and S45'.

The mvention claimed 1s:

1. A method of performing multicast in a network, the
method performed by a media server and comprising:

receiving, at the media server, a browse action from a

controller:

transmitting a browse response to the controller in response

to the browse action, wherein the browse response
includes access information providing a path to a spe-
cific media file; and

generating a multicast address for multicast of the specific

media file 1n a case that metadata of the specific media
file includes a multicast-support identifier, after the
browse action 1s received,

wherein the specific media file accessed by the access

information 1s played using the generated multicast
address on at least one renderer controlled by the con-
troller,

wherein the multicast-support identifier 1s included in pro-

tocol information of the metadata, and

wherein the protocol information 1s comprised of the mul-

ticast-support identifier, the multicast address and a port
number.

2. The method as set forth 1n claim 1, wherein the multi-
cast-support 1identifier indicates a protocol type and 1s speci-
fied as “rtp-udp-multicast”, “internal-multicast™, or “rtsp-rtp-
udp-multicast™.

3. The method as set forth in claim 1, wherein generating
the multicast address comprises generating a multicast
address for multicast of each media file when a number of the
specific media file 1s more than two.

4. The method as set forth in claim 1, wherein the multicast
address 1s transmitted from the controller to at least one media
renderer, and whereby the at least one media renderer renders

the media file multicasted trom the media server.
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5. The method as set forth 1n claim 4, wherein upon request
from another media renderer for rendering of the media file
that 1s being multicasted by the at least one media renderer,
the controller checks whether the multicast of the media file
being multicasted 1s supported based on the metadata of the
media file being multicasted, and determines whether to

allow the other media renderer to join a multicast group based

on the checked result.

6. The method as set forth 1n claim 1, further comprising
receiving, at the media server, the multicast address transmuit-
ted to the controller from the controller for multicast prepa-
ration.

7. The method as set forth 1n claim 1, further comprising:

updating the metadata of the specific media file by reas-

signing a new multicast address 1n a case that the mul-
ticast address 1s not valid.

8. A networked apparatus for performing multicast, com-
prising:

an interface unit; and

a processor configured to:

receive, via the interface unit, a browse action from a
controller:

transmit, via the interface unit, a browse response to the
controller 1n response to the browse action, wherein
the browse response includes access information pro-
viding a path to a specific media file; and

generate a multicast address for multicast of the specific
media file 1n a case that metadata of the specific media
file mncludes a multicast-support 1dentifier, after the
browse action 1s received,

wherein the specific media file accessed by the access
information 1s played using the generated multicast
address on at least one renderer controlled by the
controller,

wherein the multicast-support identifier 1s included n
protocol information of the metadata, and

wherein the protocol mformation 1s comprised of the
multicast-support identifier, the multicast address and
a port number.

9. The networked apparatus as set forth 1n claim 8, wherein
the multicast-support 1dentifier indicates a protocol type and
1s specified as “rtp-udp-multicast™, “internal-multicast”, or
“rtsp-rtp-udp-multicast”.

10. The networked apparatus as set forth mn claim 8,
wherein the processor 1s further configured to generate a
multicast address for multicast of each media file when a
number of the specific media file 1s more than two.

11. The networked apparatus as set forth imn claim 8,
wherein the multicast address 1s transmitted from the control-
ler to at least one media renderer, and whereby the at least one
media renderer renders the media file multicasted from the
media server.

12. The networked apparatus as set forth in claim 11,
wherein upon request from another media renderer for ren-
dering of the media file that 1s being multicasted by the at least
one media renderer, the controller checks whether the multi-
cast of the media file being multicasted 1s supported based on
the metadata of the media file being multicasted, and deter-
mines whether to allow the other media renderer to join a
multicast group based on the checked result.

13. The networked apparatus as set forth imn claim 8,
wherein the processor 1s further configured to recerve, via the
interface unit, the multicast address transmitted to the con-
troller from the controller for multicast preparation.

14. The networked apparatus as set forth imn claim 8,
wherein the processor 1s further configured to update the
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metadata of the specific media file by reassigning a new
multicast address 1n a case that the multicast address 1s not
valid.
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